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FORMER VITRA STUDY — GATEWAY: TRAEFIC MODELLING
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CURRENT VITRA STUDY — GATEWAY: TRAEFIC MODELLING

BAITISH ©COLUMEIA

Equidistant in time Arrivals
at 240 Arrivals per Year
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FORMER VITRA STUDY — GATEWAY TRAEFIC MODELLING

No incoming traffic then
Leave through Rosario

I G s A EET . D

Yes incoming traffic then
Leave through Haro

FORMER VTRA STUDY —
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type INTERACTION - racord
lex_number 1 : langink ;
lex_number 2 : longink ;
: lex_number 4 : longink ;
lex_number 5 : langink ;
§0.00 lex_number & : longink ;
lex_number 7 : langink ;

fIndex I - VOI Location Infoj

Intaraction_Type :longink ; 400000000}
Vol slongink; § 26000000}
VoI X :Longink; | S00000 }
woI1_Y {”’? .Langint; | 500}

fIndex 2 - VOT Attributes}
VOI_Location s Longlnk ; f200000000}
‘Hours Fassed - Axis: % of Maximum Historical Exposure WOI_Inbound Jutbound:lLongint; | 200000001

— - VOI_Spesd sLongink ; { 3000000}
iy e a Ly o _— o ol _DF :longink; | 12500}
e o oY 4 f a0 oamcin an ) . v . o v o] IV_Cargo :Longimk; f 20}
-Hc"'“;“'m.fﬂ") »rs = i R EP “ vy o IV _Bargs Typ= s Longink ; f 5}

ng.ul n.‘:.” o . i i - )
= 7o # - . ® s ’ .- - .
s ) - : ho* i i {Index 3 - VOT Attributes}

; . \ - VOI_Cargo :Longlnk ;  [f20000000}
WOI_Tethered State :Longinkt; | 200000}
VOI_Barge Typs sLongink;  f 50000}
VOI_Hook Up sLonglink;  f 4000}
VoI_ID slonglink; B8g}

fIndex & - Environment Info)

Vielbility s longink ;
wind Direction s longink ; 2000000}
Wind Spsed : longink ; 400000 }

[20000000}

{

| {
Currsnkt sLongink;  f 30000}
{

{

{

Current Directicn : Longink ; 3000}
H Vazselsz : Longink ; 300}
Escort_Etate : Longink ; 20}

1]

Port Ar deat CEILAD i S, T - £ - : {Index 5 - Shore Interaction Locatlon)

Shore ¥ s Longink ; f 500000}
Index 1 Index 2 Index 3 Index 4 |Index 5 Ilnde:-: B Ilndex 7 IND aof Dccunencesl Tj_me_E-:u_Sh-:ure Longink; LY
425120095 4103013000 110222907 111221300 628013193 121094074 301132018 2
425121095 4109013000 110222907 1111221300 626003190 126034032 223021000
425121095 4109013000 11022207 111221300 628013199 122094074 301132018
425121095| 4103013000 11022007 1111222300 626003130 126034032 223021000
425121095 4103013000 11022007 1111222300 628013133 122094074 301132018
425126095 4109013000 110222007 1M21221300 626003190 127094032 223022018
425127095 4109013000 110222007 1M21221300 626003190 127094032 223022018
425128095 4109013000 110222007 1121221300 626003190 127094032 223022018
425174081 | 3210042000 120262107 1111121300 626003190 176082032 223032000

{Index & - Interacting Vessel Location}

IV X sLongink; {500000000})
IV Y sLongink; { 500000}
IV_DP sLongink; | IZ5}

fIndex 7 - Interacting Vessel Info}

IV _TrafficScenaric :Longinkt; [400000000}

IV_TrafficTyps :longink ; { Z5000000)

IV Speed s Longink; § 300000}

IV_ProxvVeszel s Longink ; f 2000}

IV_InterAingle s Longink ; f 1g0}
end:
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2005 VIRA DATA — THREE FOCUS VESSEL SCENARIOS

a SCENARIO 1 SCENARIO 2 SCENARIO 3

CHPT OIL

BULK

. f

OIL TANKERS
CARRIERS TANKERS
‘ CHPT ATB’S ATB’S
= 1 J
= CHPT ITB’S ITB’S
Focus Vessels: Base Case Case 1 Case 2 Case 3 Case 4
Bulk Carriers NG YG - NH 240 YG - YH 240 YG - NH 480 YG - YH 480
Gateway No Yes Yes Yes Yes
North through Haro N/A Yes No Yes
Addltlonal Calls ~ 480
roasveses | ] 5 dlfferent cases'
~~| Oil Tanker, ATB, ITB YG - YH 480
Gateway N— 0 (3] ) Yes
North through Haro N/A No Yes No Yes
Additional Calls N/A ~ 240 ~ 240 ~ 480 ~ 480

© GWU — VCU 2012

Focus Vessels: Base Case Casel Case 2 Case 3 Case 4
Oil Tanker, ATB, ITB NG YG - NH 240 YG - YH 240 YG - NH 480 YG - YH 480
Gateway No Yes Yes Yes Yes
North through Haro N/A No Yes No Yes
Additional Calls N/A ~ 240 ~ 240 ~ 480 ~ 480

10



FOR UPDATED VTRA STUDY - 15 DEEINED LOCATIONS
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2005 FV's: Bulk Carriers (incl. Gateway Vessels)
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2005 FV's: Bulk Carriers (incl. Gateway Vessels)
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2005 FV's: Bulk Carriers (incl. Gateway Vessels)
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160%

140%

120%

100%

80%

60%

40%

20%

% Cumulative Time FV's "see" IV's from from 2005 Base
Case

2005 FV's: Bulk Carriers (incl. Gateway Vessels)

No Gateway

Simulation Time

No Haro - Yes Gateway: + 240

© GWU — VCU 2012

No Haro - Yes Gateway: + 480




2005 FOCUS VESSEL SCENARIO 15 BULK CARRIERS

Table A A route interaction % change analysis of focus vessels and a vessel interaction % chance
VTRA 2005 analysis of focus vessels with other modeled traffic from base case in VTRA simulation model
Focus Vessels: Base Case Case 1l Case 2 Case 3 Case 4
Bulk Carrier NG YG - NH 240 YG - YH 240 YG - NH 480 YG - YH 480
Gateway No Yes Yes Yes Yes
North through Haro N/A No Yes No Yes
Additional Calls N/A ~ 240 ~ 240 ~ 480 ~ 480
Route Interactions 100.0% 114.9% 115.4% 133.5% 133.4%
Vessel Interactions 100.0% 113.9% 116.1% 135.5% 135.6%

2005 Focus Vessels: Bulk Carriers 2005 Focus Vessels: Bulk Carriers

40% - 40% -

30% - 30% -

20% -

10% /

20% -

10% /

FV's "see" IV's

FV's Moving in MTS
% Increase in time

% Increase in time

+ 240 Gateway Calls + 480 Gateway Calls + 240 Gateway Calls + 480 Gateway Calls

ONo GW Haro North Route OYes GW Haro North Route ONo GW Haro North Route OYes GW Haro North Route
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Graph 2005 VTRA Case: + 240 Gateway Calls
Explanation FV's: Bulk Carrier  IV's: All Vessels

32.0% of =
these FV to IV [
interactions |
in Base Case
Occur in
Haro/Bound
in 2005

(32.0%) - Haro/Bound.
(22.8%) - SIF West
(11.5%) - Georgia Str.
(10.4%) - SIF East
(8.2%) - PS North
(6.9%) - PS South

(6.4%) - Buoy J
VTRA Case: +
240 GW with
Haro North this
increases to
32.0% + 2.7%
= 34.7% of
these FV to IV
interactions
in Base Case

(0.7%) - Islds Trust
(0.4%) - Rosario
(0.4%) - Guemes
(0.2%) - Saddle Bag L

(0.0%) - SJIS 0.0%
(0.0%) - Tacoma 0.0%

(0.0%) - Saratoga 8;8;:

100.0% of Total Time in Base Case that these FV's "see" these IV

(0.0%) - ATBA o0

-5% 0% 5% 10% 15% 20% 25% 30% 35% 40%

% Change from Total Time in Base Case that FV's "see" IV's by Location

M Yes GW Haro North Route B No GW Haro North Route
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Graph 2005 VTRA Case: + 480 Gateway Calls
Explanation FV's: Bulk Carrier  IV's: All Vessels

these FV to IV [
interactions |
in Base Case
Occur in -
Haro/Bound J&
in 2005 |

YA 7N | B> (32.0%) - Haro/Bound. | — |
|

(22.8%) - SIF West

| 10.3%

(11.5%) - Georgia Str. [ '4,2?;?,%

(10.4%) - SJF East

(8.2%) - PS North
(6.9%) - PS South

: (6.4%) - Buoy J
VTRA Case: + &

480 GW with [©
Haro North this
increases to
32.0% + 7.9%
= 39.9% of
these FV to IV
interactions
in Base Case

(0.7%) - Islds Trust

(0.4%) - Rosario

(0.4%) - Guemes
(0.2%) - Saddle Bag %

0.8%

(0.0%) - SJIS oo

(0.0%) - Saratoga oo
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% Change from Total Time in Base Case that FV's "see" IV's by Location
[1Yes GW Haro North Route @ No GW Haro North Route
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FOCUS VESSELS (FV's): BULK CARRIERS IN VTRA 2005

"sees" an IV in Base

Cumulative% of

% of Total Time that FV Total Time that FV

% Change from total time that FV "sees" an IV
in Base Case

"sees" an IV in Base

+240GW- +240GW-

+480GW- +480GW -

Ll

Rank ] ] No GW Haro Yes GW Haro| No GW Haro Yes GW Haro
Case by Location Case by Location

North Route North Route | North Route North Route
1 (32.0%) - Haro/Bound. 32.0% 0.7% 2.7% 4.9% 7.9%
2 (22.8%) - SJF West 54.9% 4.2% 5.1% 10.3% 9.3%
3 (11.5%) - Georgia Str. 66.3% 2.7% 2.7% 4.4% 4.6%
4 (10.4%) - SJF East 76.8% 2.7% 2.7% 7.7% 7.1%
5 (8.2%) - PS North 85.0% -0.5% -0.3% -0.6% -0.2%
6 (6.9%) - PS South 91.9% 0.0% 0.1% -0.1% 0.0%
7 (6.4%) - Buoy J 98.3% 0.4% 0.6% 0.9% 1.8%
8 (0.7%) - Islds Trust 99.0% -0.7% -0.3% -0.7% -0.7%
9 (0.4%) - Rosario 99.4% 3.8% 2.9% 8.4% 5.5%
10 (0.4%) - Guemes 99.8% -0.1% -0.2% -0.2% -0.2%
11 (0.2%) - Saddle Bag 100.0% 0.3% 0.3% 0.8% 0.6%
12 (0.0%) - SJIS 100.0% 0.0% 0.0% 0.0% 0.0%
13 (0.0%) - Tacoma 100.0% 0.0% 0.0% 0.0% 0.0%
14 (0.0%) - Saratoga 100.0% 0.0% 0.0% 0.0% 0.0%

[EY
U

(0.0%) - ATBA

100.0%

0.0% 0.0%
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Graph 2005 VTRA Case: + 240 Gateway Calls Focus Vessels: Bulk Carrier

Explanatlon (25.4%) - FISHINGVESSEL ﬁ_ﬂs‘%sj%

] 4.2%
3.69% of L (17.4%) - BULKCARRIER

these FV to IV &
interactions
in Base Case .
Occur with
Oil Tankers
in 2005

(14.0%) - FERRY

(4.9%) - CONTAINERSHIP

ce" these IV's

— (3.6%) - OILTANKER
(3.5%) - PASSENGERSHIP
(3.5%) - NAVYVESSEL

(3.4%) - BULKCARGOBARGE
VTRA Case: +
240 GW with
Haro North this
increases to
3.6% + 1.1%
= 4.7% of
these FV to IV
interactions
in Base Case

(3.1%) - OTHERSPECIALCARGO
(2.9%) - YACHT

(2.8%) - VEHICLECARRIER
(2.7%) - TUGTOWBARGE
(2.2%) - USCOASTGUARD
(2.2%) - OILBARGE

(1.9%) - UNLADENBARGE

(1.2%) - FISHINGFACTORY
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(0.8%) - ATB

(0.7%) - WOODCHIPBARGE
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% Change from Total Time in Base Case that these FV's "see" IV's by Vessel Type

O Yes GW Haro North Route B No GW Haro North Route




Graph 2005 VTRA Case: + 480 Gateway Calls Focus Vessels: Bulk Carrier
Explanation

(25.4%) - FISHINGVESSEL

(17.4%) - BULKCARRIER

3.6% of 4
these FVto IV B
interactions |
in Base Case
Occur with
Oil Tankers
in 2005

(14.0%) - FERRY

(4.9%) - CONTAINERSHIP

e" these IV's

(3.6%) - OILTANKER
(3.5%) - PASSENGERSHIP
(3.5%) - NAVYVESSEL

- (3.4%) - BULKCARGOBARGE
VTRA Case: +
480 GW with
Haro North this
increases to
3.6% + 1.7%
= 5.3% of
these FV to IV
interactions
in Base Case

(3.1%) - OTHERSPECIALCARGO
(2.9%) - YACHT

(2.8%) - VEHICLECARRIER
(2.7%) - TUGTOWBARGE
(2.2%) - USCOASTGUARD
(2.2%) - OILBARGE

(1.9%) - UNLADENBARGE

(1.2%) - FISHINGFACTORY
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FOCUS VESSELS (FV's): BULK CARRIERS IN VTRA 2005

% of Total Time that FV Cumulative% of % Change from total time that FV "sees" an IV in Base
0 Total Time that FV Case
N " ] " " ] +240GW-No +240GW-Yes | +480GW-No +480GW-Yes
sees" an IV in Base Case by sees" an IV in Base Case by
Rank GW Haro North GW Haro North | GW Haro North GW Haro North
Vessel Type Vessel Type

Route Route Route Route

1 [(25.4%) - FISHINGVESSEL 25.4% 4.5% 5.1% 12.2% 12.3%

2 [(17.4%) - BULKCARRIER 42.8% 2.3% 4.2% 8.5% 10.0%

3  [(14.0%) - FERRY 56.8% 0.7% 0.9% 1.4% 1.7%

4 |(4.9%) - CONTAINERSHIP 61.7% 0.4% 0.3% 0.7% 0.8%

5 |(3.6%) - OILTANKER 65.3% 1.2% 1.1% 2.4% 1.7%

6 |(3.5%) - PASSENGERSHIP 68.8% -0.1% -0.2% 0.3% 0.6%

7  |(3.5%) - NAVYVESSEL 72.3% 0.2% 0.2% 0.7% 0.2%

- 8 [(3.4%) - BULKCARGOBARGE 75.8% -0.1% -0.1% 0.8% 0.8%
-9 (3.1%) - OTHERSPECIALCARGO 78.9% 0.0% 0.4% 0.3% -0.1%
. 10 |(2.9%) - YACHT 81.7% 1.1% 1.0% 1.9% 1.4%
11 |(2.8%) - VEHICLECARRIER 84.5% 0.9% 1.2% 0.5% 1.0%

12 [(2.7%) - TUGTOWBARGE 87.2% 0.7% 0.5% 1.5% 1.2%

13 [(2.2%) - USCOASTGUARD 89.5% 0.2% 0.3% 0.4% 0.9%

14 |(2.2%) - OILBARGE 91.7% 0.4% 0.5% 0.9% 0.6%

15 |(1.9%) - UNLADENBARGE 93.5% 0.4% 0.3% 0.7% 0.7%

16 |(1.2%) - FISHINGFACTORY 94.7% 0.2% 0.3% 0.7% 0.5%

17 |(0.8%) - ATB 95.5% 0.1% 0.3% 0.4% 0.3%

18 |(0.7%) - WOODCHIPBARGE 96.2% 0.2% 0.2% 0.5% 0.4%
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Focus Vessels: CHPT Oil Tanker, ATB, ITB
120% 112%0

- 100%
T 989% |
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2005 FOCUS VESSELL SCENARIO 2:
CHPT OIL TANKER; ATB; 11118

2005 Focus Vessels: CHPT Oil Tanker, ATB, ITB

v 2
E S
- <
:o—
= op
.

>
D o
S 2
S n
Xz

+ 240 Gateway Calls + 480 Gateway Calls

O No GW Haro North Route OYes GW Haro North Route

© GWU — VCU 2012



2005 FOCUS VESSELL SCENARIO 2:

CHPIT OIL TANKER; ATB; 1B

-

2005 Focus Vessels: CHPT Oil Tanker, ATB, ITB

50% -

40% -

30% -

i
f Jhr
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."!1“ iy

20% -

| ll"ll'_
|.||II
Wi

FV's "see" IV's

10% -

% Increase in time

0%

4+ 240 Gateway Calls + 480 Gateway Calls

-10%

O No GW Haro North Route OYes GW Haro North Route
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2005 VIRA DATA'FOCUS VESSEL SCENARIO! 3:

CHPRT OIL TANKERS; ATB'S and ITB’s

-

Table A A route interaction % change analysis of focus vessels and a vessel interaction % chance
VTRA 2005 analysis of focus vessels with other modeled traffic from base case in VTRA simulation model
Focus Vessels: CHPT Base Case Case 1 Case 2 Case 3 Case 4
Oil Tanker, ATB, ITB NG YG - NH 240 YG - YH 240 YG - NH 480 YG - YH 480
Gateway No Yes Yes Yes Yes
North through Haro N/A No Yes No Yes
Additional Calls N/A ~ 240 ~ 240 ~ 480 ~ 480
Route Interactions 100.0% 100.5% 100.4% 100.0% 100.2%
Vessel Interactions 100.0% 101.5% 98.3% 113.5% 111.5%

% Increase in time

2005 Focus Vessels: CHPT Oil Tanker, ATB, ITB

2005 Focus Vessels: CHPT Oil Tanker, ATB, ITB

ONo GW Haro North Route

50%
(%] (]
= 40% - £ wn 40%
= S
= 30% - £ - 30%
o0 ) 8
(= w 3
'S o | © " 20% -
3 20% g »
= c = 10% -
2 10% - ="
> X
u L _Z 7 LZ 7 0%

+ 240 Gateway Calls + 480 Gateway Calls

-10%

—t—>

240 Gateway Calls

+ 480 Gateway Calls

OYes GW Haro North Route
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ONo GW Haro North Route
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Graph 2005 VTRA Case: + 240 Gateway Calls
Explanation FV's: CHPT Oil Tanker, ATB, ITB IV's: All Vessels

27.6% of — (27.6%) - Rosario (=X
these FV to IV [
interactions |
in Base Case
Occur in
Rosario

in 2005

(20.9%) - SIF West

(17.8%) - SIF East
(13.1%) - Georgia Str.
(6.1%) - Saddle Bag
(5.6%) - Buoy J
(3.1%) - PS North
VTRA Case: +
240 GW with
Haro North this
decreases to
27.6% - 3.8%
= 23.8% of
these FV to IV
interactions
in Base Case

(2.3%) - PS South

(1.9%) - Haro/Bound.
(1.7%) - Guemes
(0.0%) - Islds Trust
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% Change from Total Time in Base Case that FV's "see" IV's by Location

B Yes GW Haro North Route B No GW Haro North Route
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Graph 2005 VTRA Case: + 480 Gateway Calls
Explanation FV's: CHPT Oil Tanker, ATB, ITB IV's: All Vessels

27.6% of ' (27.6%) - Rosario

(20.9%) - SJF West E 1_1?%13%

these FV to IV F
(17.8%) - SJF East

interactions
in Base Case
Occur in
Rosario
in 2005

(13.1%) - Georgia Str.

(6.1%) - Saddle Bag
(5.6%) - Buoy J
: (3.1%) - PS North

VTRA Case: + &

480 GW with =
Haro North this
increases to
27.6% + 0.3%
= 27.9% of
these FV to IV
interactions
in Base Case

(2.3%) - PS South

(1.9%) - Haro/Bound.
(1.7%) - Guemes
(0.0%) - Islds Trust
(0.0%) - SJIS

(0.0%) - Tacoma
(0.0%) - ATBA

100.0% of Total Time in Base Case that these FV's "see" these IV'

(0.0%) - Saratoga

-5.0% -3.5% -2.0% -0.5% 1.0% 2.5% 4.0% 5.5%

% Change from Total Time in Base Case that FV's "see" IV's by Location

[1Yes GW Haro North Route M No GW Haro North Route
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FOCUS VESSELS (FV's): CHPT OIL TANKER, ATB, ITB IN VTRA 2005

% of Total Time that FV

"sees" an IV in Base

Cumulative% of
Total Time that FV

"sees" an IV in Base

% Change from total time that FV "sees" an IV
in Base Case

+240 GW -

+240 GW -

+480 GW -

+480 GW -

Rank ] ] No GW Haro Yes GW Haro| No GW Haro Yes GW Haro
Case by Location Case by Location
North Route North Route | North Route North Route
1 (27.6%) - Rosario 27.6% -1.7% -3.8% 2.2% 0.3%
2 (20.9%) - SJF West 48.5% -2.3% -2.9% 1.1% 1.3%
3 (17.8%) - SJF East 66.3% 1.4% 1.2% 4.5% 4.2%
4 (13.1%) - Georgia Str. 79.4% 0.8% 1.1% 4.6% 4.3%
5 (6.1%) - Saddle Bag 85.5% 2.4% -0.1% 0.1% -0.1%
f 6 (5.6%) - Buoy J 91.1% -0.5% -0.3% 0.0% 0.7%
E-_"' 7 (3.1%) - PS North 94.1% -0.2% 0.1% 0.4% -0.3%
: 8 (2.3%) - PS South 96.4% 0.4% 0.4% 0.2% 0.2%
9 (1.9%) - Haro/Bound. 98.3% 0.7% 0.2% 0.5% 1.1%
10 (1.7%) - Guemes 100.0% 0.8% 1.5% 0.0% 0.8%
11 (0.0%) - Islds Trust 100.0% 0.0% 0.0% 0.0% 0.0%
12 (0.0%) - SJIS 100.0% 0.0% 0.0% 0.0% 0.0%
13 (0.0%) - Tacoma 100.0% 0.0% 0.0% 0.0% 0.0%
14 (0.0%) - ATBA 100.0% 0.0% 0.0% 0.0% 0.0%
15 (0.0%) - Saratoga 100.0% 0.0% 0.0% 0.0% 0.0%
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2005 VTRA Case: + 240 Gateway Calls Focus Vessels: CHPT Oil Tanker,
Graph
Explanation ATB, ITB

119% Of (32.6%) - FISHINGVESSEL
these FV to |V (11.9%) - BULKCARRIER
interactions
in Base Case
Occur with :
Bulk Carriers S

.

in 2005 S

(9.2%) - FERRY

(6.2%) - OILTANKER
(5.3%) - TUGTOWBARGE
(3.9%) - OILBARGE

(3.7%) - BULKCARGOBARGE
VTRA Case: + [
240 GW with [
Haro North this
decreases to
11.9% - 0.6%
= 11.3% of
these FV to IV
interactions
in Base Case

(3.6%) - CONTAINERSHIP
(2.9%) - UNLADENBARGE
(2.5%) - WOODCHIPBARGE
(2.3%) - FISHINGFACTORY
(2.2%) - NAVYVESSEL

(2.1%) - VEHICLECARRIER
(1.7%) - OTHERSPECIALCARGO
(1.6%) - PASSENGERSHIP
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(1.2%) - YACHT

(1.1%) - ITB

-4% 2% 0% 2% 4% 6% 8% 10%
% Change from Total Time in Base Case that these FV's "see" IV's by Vessel Type

ro North Route B No GW Haro North Route
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2005 VTRA Case: + 480 Gateway Calls Focus Vessels: CHPT Oil Tanker,
Graph
Explanation ATB, ITB

119% Of (32.6%) - FISHINGVESSEL
these FV tO |V (11.9%) - BULKCARRIER
interactions
in Base Case
Occur with
Bulk Carriers
in 2005

1 09%
(9.2%) - FERRY

L 109%
(6.2%) - OILTANKER

(5.3%) - TUGTOWBARGE
(3.9%) - OILBARGE
(3.7%) - BULKCARGOBARGE

(3.6%) - CONTAINERSHIP

VTRA Case: +
480 GW with
Haro North this
increases to
11.9% + 5.2%
= 17.1% of
these FV to IV
interactions
in Base Case

(2.9%) - UNLADENBARGE
(2.5%) - WOODCHIPBARGE
(2.3%) - FISHINGFACTORY
(2.2%) - NAVYVESSEL

(2.1%) - VEHICLECARRIER
(1.7%) - OTHERSPECIALCARGO
(1.6%) - PASSENGERSHIP

(1.5%) - ATB
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(1.2%) - YACHT

(1.1%) - ITB
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% Change from Total Time in Base Case that these FV's "see" IV's by Vessel Type

[1Yes GW Haro North Rot B No GW Haro North Route
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FOCUS VESSELS (FV's): CHPT Ol TANKER, ATB, ITB IN VTRA 2005

. Cumulative% of % Change from total time that FV "sees" an IV in Base
% of Total Time that FV .
Total Time that FV Case
" " . " " . +240GW-No +240GW-Yes | +480GW-No +480GW -Yes
Rank sees” an IV in Base Case by sees” an IV in Base Case by GW Haro North GW Haro North | GW Haro North GW Haro North
Vessel Type Vessel Type

Route Route Route Route

1  [(32.6%) - FISHINGVESSEL I 32.6% 1.0% -1.9% 3.6% 5.5%

2 |(11.9%) - BULKCARRIER f 44.5% -0.3% -0.6% 8.4% 5.2%
3  |(9.2%) - FERRY f 53.7% 0.8% 0.5% 1.7% 0.9%
4 |(6.2%) - OILTANKER [ 59.9% 1.5% 2.1% 2.3% 0.9%
5 |(5.3%) - TUGTOWBARGE [ 65.2% -0.6% 0.3% -0.5% -0.2%

6 |(3.9%) - OILBARGE f 69.0% 0.9% 1.1% 1.3% 1.6%
7 |(3.7%) - BULKCARGOBARGE f 72.8% 0.5% 0.5% 0.2% 0.6%
8 |(3.6%) - CONTAINERSHIP f 76.3% -0.5% -0.4% -0.2% -0.2%
9 |(2.9%) - UNLADENBARGE [ 79.2% -0.3% -0.3% -1.0% -0.2%
10 |(2.5%) - WOODCHIPBARGE [ 81.8% -0.4% -0.5% -0.6% -0.5%
= 11 |(2.3%) - FISHINGFACTORY [ 84.0% -0.7% -1.0% -0.5% -1.1%
.12 (2.2%) - NAVYVESSEL f 86.2% -0.5% -0.5% -0.8% -0.3%
13 [(2.1%) - VEHICLECARRIER f 88.3% -0.3% -0.1% -0.3% 0.0%
14 |(1.7%) - OTHERSPECIALCARGO f 90.0% 0.1% -0.3% -0.2% 0.4%
15 |[(1.6%) - PASSENGERSHIP [ 91.6% -0.3% 0.0% -0.8% -0.1%
16 |(1.5%) - ATB [ 93.1% 0.4% 0.2% 0.5% 0.2%
17 |(1.2%) - YACHT f 94.3% 1.5% -0.1% -0.4% -0.5%
18 |(1.1%)-1TB [ 95.3% -0.1% 0.2% 0.3% 0.9%
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2005 FOCUS VESSELL SCENARIO! 3= OILL TANKER; ATB; I'TB

i o

2005 Focus Vessels: Oil Tanker, ATB, ITB

o 2 0% -
. EZ

== c £ 30% -
—--' "y _‘".F--:‘_: 8 .E (o)
—— —-E_‘ oS 20% -
— Q ®)
- S 2 100 -

< ‘v 10%

o\o E 0o I p | . |

-+ 240 Gateway Calls + 480 Gateway Calls

-10%

ONo GW Haro North Route OYes GW Haro North Route

© GWU — VCU 2012




2005 FOCUS VESSELL SCENARIO! 3= OILL TANKER; ATB; I'TB

i o

2005 Focus Vessels: Oil Tanker, ATB, ITB

40% -

30% -

/' Counter intuitive result?
20% -

A

FV's "see" IV's

% Increase in time

10% -

+ 240 Gateway Calls + 480 Gateway Calls
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B Georgia Str.
| PS South

I SJF East

E PS North

M Saddle Bag
M Rosario

@ Haro/Bound.
O Guemes
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Bulk Carriers in SJF East
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B Georgia Str.
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@ PS North
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W Georgia Str.
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I SJF East
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@ Saddle Bag
O Rosario
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SUMMARY ANALYSIS OF GEOGRAPHIC PROEILES
OF BULK CARRIER INTERACTIONS WITH

FOCUS VESSEL GROUP: TANKERS; ATB'S ANDIITB'S

-
—

Percentage of TOTAL VTRA Case B Interactions of Focus Vessels with Bulk Carriers,

TABLE: where Focus Vessels are Tankers, ATB's and ITB'S
Area VTRA Case B - +240 GW, NO +240 GW, YES +480 GW, NO +480 GW, YES
2005 Haro North Haro North Haro North Haro North
Complete Study Area 100% 125% 122% 161% 145%
~ Outside Large Red Square 72% 81% 79% 95% 88%
|
Large Red Square 28% 44% 43% 66% 57%

Outside Small Red Square,

17% 26% 26% 38% 35%
within Large Red Sqaure ° ° ° o 0

Small Red Square 11% 18% 17% 28% 22%

© GWU — VCU 2012



2005 VIRA DATA'FOCUS VESSEL SCENARIO! 3:

OIL TANKERS; ATB’s and ITB’S

~—

Table A

A route interaction % change analysis of focus vessels and a vessel interaction % chance
VTRA 2005 analysis of focus vessels with other modeled traffic from base case in VTRA simulation model
Focus Vessels: Base Case Case 1 Case 2 Case 3 Case 4
Oil Tanker, ATB, ITB NG YG - NH 240 YG - YH 240 YG - NH 480 YG - YH 480
Gateway No Yes Yes Yes Yes
North through Haro N/A No Yes No Yes
Additional Calls N/A ~ 240 ~ 240 ~ 480 ~ 480
Route Interactions 100.0% 99.9% 100.2% 99.7% 99.9%
Vessel Interactions 100.0% 102.1% 106.1% 109.0% 104.7%

-

2005 Focus Vessels: Oil Tanker, ATB, ITB 2005 Focus Vessels: Oil Tanker, ATB, ITB

-10%

ONo GW Haro North Route

OYes GW Haro North Route

© GWU — VCU 2012
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Graph
Explanation

2005 VTRA Case: + 240 Gateway Calls
FV's: Oil Tanker, ATB, ITB IV's: All Vessels

(22.7%) - SIF West _ o | 2.1%
(18.4%) - SIF East _{WJ 21%

(18.2%) - Rosario 13% L
(9.8%) - Georgia Str. s 0.1%

22.7% of
these FV to IV
interactions
in Base Case
Occur in

(]
8
SJF West _% (6.3%) - Haro/Bound. 0.0% !: 0:3%
in 2005 g (6.2%) - Buoy J
E (5.9%) - PS North
VTRA Case: + = .
240 GW with & (4.6%) - Guemes e
o
. [0} 4.1%) - PS South
Haro North this 3 (4.1%)
|ncreases to = (3.8%) - Saddle Bag -0.2%
22.7% + 2.7% é (0.0%) - Islds Trust oo
l— -
= 25.4% of © (0.0%) - Tacoma o0
o -
these FV .tO v % (0.0%) - Saratoga o-0%
S (0.0%) - ATBA 0.0%

-1% 0% 1% 2%
% Change from Total Time in Base Case that FV's

3% 4%
see" IV's by Location

M Yes GW Haro North Route B No GW Haro North Route
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Graph 2005 VTRA Case: + 480 Gateway Calls
Explanation FV's: Oil Tanker, ATB, ITB IV's: All Vessels

22.7% of P (22.7%) - SIF West i =xos I
these FV to IV : :
interactions
in Base Case
Occur in
SJF West

in 2005

(18.4%) - SJF East

(18.2%) - Rosario |

(9.8%) - Georgia Str. 0.9%

(6.3%) - Haro/Bound. o [

(6.2%) - Buoy J 0.2% &

. (5.9%) - PS North T o0.2%
VTRA Case: + |

480 GW with
Haro North this

increases to
22.7% + 1.1%

| = 23.8% of
these FV to IV

interactions

in Base Case

(4.6%) - Guemes ] 0.1%

(4.1%) - PS South o™

(3.8%) - Saddle Bag Q7% T 0.4%

(0.0%) - Islds Trust 0%

(0.0%) - Tacoma 0.0%

(0.0%) - Saratoga 0.0%

(0.0%) - SIS o

100.0% of Total Time in Base Case that these FV's "see" these |V'

(0.0%) - ATBA oo

-2% -1% 0% 1% 2% 3% 4%

% Change from Total Time in Base Case that FV's "see" IV's by Location

[1Yes GW Haro North Route 1 No GW Haro North Route
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FOCUS VESSELS (FV's): OIL TANKER, ATB, ITB IN VTRA 2005

. Cumulative% of
% of Total Time that FV

% Change from total time that FV "sees" an IV

Total Time that FV in Base Case
N ; . N N . +240GW- +240GW-| +480GW- +480GW -
Rank sees”an Vin -Base sees”an IVin !Base No GW Haro Yes GW Haro| No GW Haro Yes GW Haro
Case by Location Case by Location
North Route North Route | North Route North Route
1 (22.7%) - SJF West 22.7% 0.8% 2.7% 4.1% 1.1%
2 (18.4%) - SJF East 41.1% 1.0% 2.1% 2.9% 2.7%
3 (18.2%) - Rosario 59.4% -0.9% -1.3% 1.5% -0.4%
4 (9.8%) - Georgia Str. 69.1% -0.6% 0.1% 1.4% 0.9%
5 (6.3%) - Haro/Bound. 75.4% 0.0% 0.3% 0.3% 0.9%
= 6 (6.2%) - Buoy J 81.6% 0.1% 0.1% 0.6% 0.2%
= 7 (5.9%) - PS North 87.5% 0.1% 0.3% 0.2% -0.2%
] 8 (4.6%) - Guemes 92.1% -0.4% 0.7% -0.1% 0.1%
= 9 (4.1%) - PS South 96.2% 0.8% 0.7% 0.4% 0.6%
10 (3.8%) - Saddle Bag 100.0% 0.8% -0.2% 0.4% -0.7%
- 11 (0.0%) - Islds Trust 100.0% 0.0% 0.0% 0.0% 0.0%
12 (0.0%) - Tacoma 100.0% 0.0% 0.0% 0.0% 0.0%
13 (0.0%) - Saratoga 100.0% 0.0% 0.0% 0.0% 0.0%
14 (0.0%) - SJIS 100.0% 0.0% 0.0% 0.0% 0.0%
15 (0.0%) - ATBA 100.0% 0.0% 0.0% 0.0% 0.0%
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Graph 2005 VTRA Case: + 240 Gateway Calls Focus Vessels: Oil Tanker, ATB, ITB
Explanation

(29.6%) - FISHINGVESSEL -1.9%

2.8%
3.1%

11.3% of
these FV to IV
interactions
in Base Case
are
with Ferries

in 2005

(12.5%) - BULKCARRIER

- (11.3%) - FERRY

1L4.0% )

(6.0%) - OILTANKER

(4.4%) - CONTAINERSHIP -0.4%

(4.3%) - TUGTOWBARGE o Is 4.0% increase of Qil Tanker

to FV interactions an anomaly
when using Haro-Boundary
Pass for 240 Gateway Bulk
Carriers going North?

(3.9%) - OILBARGE

(3.7%) - BULKCARGOBARGE

VTRA Case: +
240 GW with
Haro North this |
increases to |
11.3% + 0.7%
= 12.0% of
these FV to IV
Interactions
in Base Case

-0.6%
(2.8%) - NAVYVESSEL -0.7%

(2.5%) - VEHICLECARRIER -0.5%
(2.3%) - UNLADENBARGE
(2.0%) - FISHINGFACTORY 0
(2.0%) - PASSENGERSHIP
(2.0%) - OTHERSPECIALCARGO
-0.2%

(1.6%) - WOODCHIPBARGE

(1.5%) - ATB

94.8% of Total Time in Base Case that these FV's "see" these IV's

(1.3%) - USCOASTGUARD

(1.2%) - ITB

-4% -2% 0% 2% 4% 6% 8% 10% 12%

% Change from Total Time in Base Case that these FV's "see" IV's by Vessel Type

[ Yes GW Haro North Route B No GW Haro North Route 57
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Graph 2005 VTRA Case: + 480 Gateway Calls Focus Vessels: Oil Tanker, ATB, ITB

Explanatlon (29.6%) - FISHINGVESSEL m 2.8%

11.3% of (12.5%) - BULKCARRIER
these FV to IV
interactions
in Base Case
are
with Ferries
in 2005

—J» (11.3%) - FERRY

(6.0%) - OILTANKER

S [
(4.4%) - CONTAINERSHIP -0.3% \
-0.2% Y

(4.3%) - TUGTOWBARGE -0.2%
(3.9%) - OILBARGE o Here we observe a 0.4%
(3.7%) - BULKCARGOBARGE 0.(())"’/5;% qecreas_e Of Oll Tank?r tO FV
interactions when using Haro-
Boundary Pass for 480 Gateway
o2%  Bulk Carriers going North?

VTRA Case: +
480 GW with |
Haro North this |
increases to |
11.3% + 0.4%
= 11.7% of
these FV to IV
Interactions
in Base Case

(2.8%) - NAVYVESSEL -0.5%

(2.5%) - VEHICLECARRIER
(2.3%) - UNLADENBARGE
(2.0%) - FISHINGFACTORY
(2.0%) - PASSENGERSHIP
(2.0%) - OTHERSPECIALCARGO
(1.6%) - WOODCHIPBARGE

(1.5%) - ATB

94.8% of Total Time in Base Case that these FV's "see" thesg IV's

(1.3%) - USCOASTGUARD

(1.2%) - ITB

-4% 2% 2% 4% 6% 8% 10% 12%
% Change from Total Time in Base Case that these FV's "see" IV's by Vessel Type

[1Yes GW Haro North Route B No GW Haro North Route



FOCUS VESSELS (FV's): OIL TANKERS, ATB, ITB IN VTRA 2005

% of Total Time that FV

"sees" an IV in Base Case by

Cumulative% of
Total Time that FV

"sees" an IV in Base Case by

% Change from total time that FV "sees" an IV in Base
Case
+240GW-No +240GW-Yes | +480GW-No +480GW -Yes

HRERYL L

© GWU —

VCU 2012

Rank GW Haro North GW Haro North | GW Haro North GW Haro North

Vessel Type Vessel Type Route Route Route Route
1 [(29.6%) - FISHINGVESSEL 29.6% -1.9% 0.0% 2.8% 1.5%
2 |(12.5%) - BULKCARRIER 42.1% 3.1% 2.8% 9.3% 5.6%
3  |(11.3%) - FERRY 53.3% 1.0% 0.7% 0.6% 0.4%
4 |(6.0%) - OILTANKER 59.3% 1.1% 4.0% 1.8% -0.4%
5 |(4.4%) - CONTAINERSHIP 63.7% -0.4% 0.3% -0.3% -0.7%
6 |(4.3%)- TUGTOWBARGE 68.0% -0.1% -0.1% -0.2% -0.2%
7 |(3.9%) - OILBARGE 71.9% 0.2% 0.3% 0.0% 0.3%
8 |(3.7%) - BULKCARGOBARGE 75.6% 0.1% 0.1% 0.0% 0.3%
9 |(2.8%) - NAVYVESSEL 78.3% -0.7% -0.6% -0.5% -0.5%
10 ((2.5%) - VEHICLECARRIER 80.9% -0.5% -0.1% 0.2% 0.0%
11 ((2.3%) - UNLADENBARGE 83.2% 0.2% -0.1% -0.3% -0.1%
12 ((2.0%) - FISHINGFACTORY 85.2% 0.1% -0.2% -0.2% -0.6%
13 ((2.0%) - PASSENGERSHIP 87.2% 0.0% 0.2% -0.3% -0.3%
14 ((2.0%) - OTHERSPECIALCARGO 89.2% 0.0% -0.2% -0.3% 0.0%
15 ((1.6%) - WOODCHIPBARGE 90.8% -0.2% -0.2% -0.1% -0.1%
16 ((1.5%) - ATB 92.3% -0.1% 0.0% 0.0% 0.0%
17 |((1.3%) - USCOASTGUARD 93.6% 0.0% -0.1% 0.0% 0.0%
18 ((1.2%)-1TB 94.8% -0.1% -0.2% 0.1% 0.5%




LESSONSILEARNEDEROM PRELIMINARY
2005 GATEWAY ANALYSIS

... S—
B

ge when the focus vessel designation changes.

Conclusl D We need a specified group of focus vessels for 2010 VTRA

i'

Suggestl - Jnclude only those vessels in Focus Vessel Group that are
_,,s]).mr- d to experience increases or decreases over the next 10 years
J_J.J o) {anned changes In the Maritime Transportation System

Bulk carriers (Gateway),
e —— _ Oil Tankers (Kinder Morgan),
= ATB’s (Kinder Morgan),
ITB’s (No more ITB’s?),
Oil Barges (Kinder Morgan),
Container Vessels. (??27?7)

PLEASE BEAR IN MIND THAT:
A too large a focus vessel group will cause computational complexities
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